RESULTS
The total nitrogen content (Kjeldahl) amounted to 495'2 mg/Ioo ml for the sample of raw skim milk and to 490-0 mg for the autoclaved one. Each of these values is the mean of duplicate determinations which in both instances deviated from the mean by & 0.5 yo. Autoclaving had therefore not altered significantly the volume of the milk. The mean amino-acid composition of the raw and sterilized milks is given in Table I . The values obtained fall within the range of individual variation observed by us in some twenty samples of bulked cow's milk (unpublished findings). The deviation of each duplicate determination from the mean value, expressed as a percentage of the mean, is given in Table I . The concentrations of amino acids in the sterilized sample, expressed as percentages of the corresponding values in the raw sample, are also shown in the table.
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DISCUSSION
Duplicate determinations of an amino acid in a given sample may easily differ by 5 or 6 yo of their mean value; they are considered to check satisfactorily when the difference does not exceed that amount. We consider therefore that differences between raw and sterilized samples are insignificant and negligible when they do not exceed 5 or 6%. On this basis of interpretation, the only amino acid for which there was a definitely significant drop in content due to sterilization was lysine. With the amino acids listed below duplicate determinations checked less satisfactorily. Proline. I n the sample of raw milk the repeated estimations gave poor agreement with the original one. This finding is not surprising since this amino acid gives an unusual colour reaction with ninhydrin (yellow instead of purple).
Alunine. In the sterilized sample duplicate determinations showed rather poor agreement. The apparent difference before and after sterilization was insignificant.
Cystine. Duplicate determinations made on both samples gave poor agreement, though the method used usually yields more consistent results than it did here. T h e apparent drop of 14'3% in cystine content on sterilization cannot, therefore, be taken to be definitely significant. We believe that there probably was some destruction of cystine due to the sterilization process, but this observation needs to be confirmed.
Methionine. Duplicate estimations on the raw sample gave poor agreement. Technical difficulties are known to exist with this method for methionine because of its partial oxidation to its sulphoxide (Schram et ul. 1953) . Although the amount of sulphoxide formed was allowed for in the calculation, the apparent drop on sterilization of 5.8 % in methionine content cannot be considered as significant.
Isoleucine and tyrosine. The duplicate determinations on the raw samples gave poor agreement.
Histidine. The duplicate determinations on the sterilized samples gave poor agreement.
Phenylalunine. The duplicate determinations on both raw and sterilized samples showed satisfactory agreement ( & I yo or less). The drop of 5-5 yo after sterilization may therefore be significant, but the result is marginal since the drop does not exceed 5 or 6%. Lysine. It was the only amino acid that showed a definitely significant drop of the order of 10%; the duplicate determinations on each of the two samples of both raw and sterilized milk agreed to within f I yo or less.
Pasteurization is known not to affect the nutritive value of milk proteins (Milk Nutrition Committee, 1937; Kay, 1939-40) . Our experiments show that in heat sterilization at 122-124' for a relatively short time (15-20 min), that is under conditions still mild enough not to result in visible browning, the concentration of one amino acid, lysine, fell. There was possibly a similar fall in concentration of cystine, although it cannot be stated firmly. Mauron, Mottu, Bujard & Egli (1955) have studied carefully the Maillard reaction, particularly in its relation to loss of lysine under the effect of heat in the manufacture of spray-dried and roller-dried milk and of evaporated and sweetened condensed milk. The reaction takes place at the E-NH, end-groups of lysine in protein peptide chains and the first condensation product (aldosylamine) obtained is reversibly hydrolysable with HC1, whereas it is resistant to pepsin and pancreatic proteolysis, hence the decrease in digestibility and nutritive value for growing rats. The further steps of the reaction leading to the production of Schiff bases and to the browning reaction (production of melanoidines) are irreversible by acid . Mauron et al. (1955) have studied in vitro the enzymic digestibility of the products, omitting, however, to check whether the aldosylamine is also resistant to erepsin in the gut; they studied the action of pepsin followed by that of pancreatin. The action of erepsin should be studied also in such in vitro tests to ensure that they simulate completely conditions in the digestive tract. It appears, however, that in the experiments with rats of Mauron et al. (1955) lysine was irreversibly combined by heat treatment in some of the milk products analysed. They detected no differences in lysine content between samples of fresh and boiled milk, whereas we found a slight but definite drop of the order of 10%.
Keeney & Bassette (1957) have also studied the browning reaction in samples of dried milk under the influence of heat or of water after reconstitution. The distinction between available and unavailable lysine has also been extensively studied by various other workers, e.g. Carpenter (1958a, b) .
Further investigation of the availability of lysine is in progress in our laboratory, but it was essential first to determine accurately to what extent free lysine could be recovered by acid hydrolysis from sterilized liquid milk in the conditions described above. Our findings show a 90 yo recovery. It is difficult to decide whether the 10 yo loss represents a breakdown of the amino acid itself or whether its hypothetical derivative corresponding to unavailable lysine, presumably a derivative of the type R-NH .X on the E-NH, end-group of the amino acid, is not completely hydrolysed by strong hydrochloric acid. This latter possibility is being further studied. Table I shows that the nitrogen content calculated from the amino-acid analysis amounted to 99-1 yo of that obtained by direct Kjeldahl measurement with raw milk and to 97-7 % with sterilized milk, a very satisfactory agreement. The table shows also the close similarity (within 3-4 yo) of the protein content obtained by addition of the aminoacid residues with that calculated by multiplying the value for the nitrogen content of the milk by the factor 6-25
